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Introduction

Genus Echinoparyphium is an important taxon in the family Echinostomatidae and has considerable importance in medical and veterinary sciences [3]. It has previously been described as Distomum by von Linstow [2] using specimens collected from the small intestine of Fuligula manila. Dietz [1] carried out a revision of Echinostomatidae and proposed different genus including the genus Echinoparyphium. Kanev [4] published a checklist with 151 species of Echinoparyphium using freshwater snails as first and second intermediate hosts, tadpoles and fish as a second intermediate hosts, and birds and mammals as definitive hosts. Since the creation of the genus, most of the published reports are based on the adequate descriptions of adult specimens. The more differentiating character is the morphometry of collar spines in adult stage, specifically the total number of spines (29)(30)(31)(32)(33)(34)(35)(36)(37)(38)(39)(40)(41)(42)(43)(44)(45), their sharply pointed shape and their arrangement in double row, with dorsal aboral spines noticeably longer than dorsal oral ones.

In the present paper, we report for the first time the presence of E. recurvatum recovered from the small intestine of the Whitetailed Lapwing Vanellus leucurus (Charadriiformes: Charadriidae) in the Sindh province (Southern Pakistan) and describe the mor-phology of the adult. The White-tailed Lapwing is inhabitant of freshwater marshy areas and lake shores. They more frequently seek food in shallow water. They are omnivorous and their food includes insects (chiefly beetles, grasshoppers, caterpillars,and fly larvae), mollusks, worms and crustaceans [5] which are potential sources of developmental stages of a variety of helminth parasites.

Materials And Methods

Four live White-tailed Lapwings Vanellus leucurus were collected from the Dadu city (GPS coordinates: 26°44'2.76"N; 67°46'46.20"E) located in the North-Western Sindh province, Pakistan. Birds were examined for the presence of trematode parasites in the Parasitology laboratory of the department of Zoology, University of Sindh, Jamshoro, in January 2016. A total of 64 trematodes belonging to the genus Echinoparyphium, were collected from the small intestine of two birds and were processed according to the method given by Garcia and Ash [6]. Line drawings were made with the help of a camera Lucida. All measurements were based on 13 mature specimens and are given in micrometer (µm) followed by range in parenthesis. For practical reasons, we have chosen to give the value of the minor axis and the major axis for any spherical or subspherical organ. Length and width are kept for elongated structures such as the body or its various parts, oesophagus, head collar spines, etc. Identification was made with the help of keys given by Jones et al. [START_REF]The Natural History Museum[END_REF] 

Taxonomic Part

Description (based on 13 mature specimens; (Figures 123; Table 1) 

Discussion

The genus Echinoparyphium is distinct from other genera of Echinostomatidae in possessing a well-developed head collar with 29 to 45 spines in a double row, with small spines covering the tegument extending to the testicular level ventrally and to the anterior margin of the ventral sucker dorsally. Large testes are tandem, elongated-oval, smooth or irregular, contiguous, post-equatorial and located in center of the hind body. Ovary small, spherical, median or submedian, pre-equatorial [9]. The genus Echinoparyphium counts many parasitic species of the intestine of many groups of birds and some species of mammals and the Type species is E. elegans [3,10,[START_REF] Echinoparyphium | Digenea: Echinostomatidae): the life cycle and redescription of the adult with a revision of the 43-spined members of the genus Echinoparyphium[END_REF]. Several species of genus Echinoparyphium have been found to infect the gastrointestinal tract of aquatic birds and mammals worldwide [12,13]. They are known to infect a large number of different taxa of birds (Anseriformes, Charadriiformes, Ciconiiformes, Columbiformes, Falconiformes, Galliformes, Gruiformes, Passeriformes, Podicipediformes, Strigiformes) and few taxa of mammals (Muridae (Hydromys chrysogaster, Rattus norvegicus, Rattus colletti and Rattus rattus), Cricetidae (Ondatra zibethicus), Canidae (Alopex lagopus) and Hominidae (Homo sapiens) [3,14].

According to the morphological description (Figure 123) and to the measurements (Table 1), our specimens belong to the genus Echinoparyphium and to the species recurvatum. It is the first time that this species is described in Pakistan and the first time that the avian host White-tailed Lapwing Vanellus leucurus is found to be a definitive host. Khan et al. [15] reported two species of Echinoparyphium in Pakistan: (i) Echinoparyphium ellisi [16] from Anas crecca in Nowshera (Khyber Pakhtunkhwa, one of the four provinces of Pakistan located in the northwestern Region) which belongs to the "recurvatum" group according to the phylogenetic study of Kostadinova et al. [17] and differs from our specimens in having a very long body (6200 x 1048 µm compared to our specimens 3868 x 684µm); (ii) Echinoparyphium recurvatum from Anas crecca in Peshawar (Khyber Pakhtunkhwa) which differs from our specimens in having 37 collar spines instead of 45 as it is well known for this species. The species known to have 37 collar spines is E. serratum described by Howell [18] and not E. recurvatum.

An updated list of natural avian hosts of E. recurvatum along with geographical distribution is given (Table 2). It shows that E. recurvatum is cosmopolitan species with a wide geographical distribution associated to a wide range of avian definitive host taxa including 7 orders and 10 families. The lack of specificity towards the definitive hosts is assigned to a low specificity towards the first and second intermediate hosts [19] 

  andYamaguti [8]. Specimens Volume 3; Issue 01 Arch Vet Sci Tecnol,an open access journal ISSN : 2637-9988 are available at the Museum of Natural History in Paris under the voucher reference: MNHN HEL682.

Figure 1 :

 1 Figure 1: Morphology of Echinoparyphium recurvatum: Lateroventral view of entire adult worm.

Figure 2 :

 2 Figure 2: Morphology of Echinoparyphium recurvatum: anterior end of the adult with collar spined arrangement (45 spines), Oral Sucker (OS), Prepharynx (Pph), Pharynx (Ph) and Oesophagus (Oe).

Figure 3 :

 3 Figure 3: Morphology of Echinoparyphium recurvatum: genital pore region with Ventral Sucker (VS), Uterus (U) with Eggs (E), end part of the uterus or Metraterm (M), Genital Atrium (GA) and cirrus sac with Seminal Vesicle (SV), Pars Prostatica (PP), Ejaculatory Duct (ED) and Genital Pore (GP). Body small, spinose, elongate, tapering posteriorly, 3868 (3150-3905) length by 684 (521-690) width. Maximum width at level of ventral sucker. Forebody small, measuring 657 (600-682) length ventrally bent slightly. Hindbody measuring 2736 (2051-2818) length. Integument armed with very small spines which extend from the head crown to the testicular region. Head collar reniform, well developed, measuring 305 (288-310) by 263 (220-

Table 1 :

 1 . Volume 3; Issue 01 Comparative morphometrics (in µm) of adult worms of Echinoparyphium recurvatum obtained in different studies; length (L), width (W), major axis (Ma), minor axis (Mi), ng: not given and mean values given in parentheses after ranges.
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Table 2 :

 2 Natural avian hosts of Echinoparyphium recurvatum and their geographical location.